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Example 32. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to wells 
H9, FJ10, and HI 1, with a 5-10 fold activation typically observed. 

Example 36: Assay for SEAP Activity 

[01185] As a reporter molecule for the assays described in Examples 32-35, SEAP 
activity is assayed using the tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, Assay, 
and Reaction Buffers used below. 

[01186] Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 
dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with a 
plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to avoid 
uneven heating. 

[01187] Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 
temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
Table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on a luminometer, thus one should treat 5 plates 
at each time and start the second set 10 minutes later. 

[01188] Read the relative light unit in the luminometer. Set H12 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 

# of plates Rxn buffer diluent (ml) CSPD (ml) 

10 60 3 

11 65 3.25 
. 12 70 3.5 

13 75 3.75 

14 80 4 

15 85 4.25 

16 90 4.5 

17 95 4.75 
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Example 37: High-Throughput Screening Assay Identifying Changes in 
Small Molecule Concentration and Membrane Permeability 
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[01189] Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supernatants which 
bind to receptors of a particular cell. Although the following protocol describes an assay 
for calcium, this protocol can easily be modified to detect changes in potassium, sodium, 
pH, membrane potential, or any other small molecule which is detectable by a 
fluorescent probe. 

[01190] The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small molecules. 
Clearly, any fluorescent molecule detecting a small molecule can be used instead of the 
calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog no. F-14202), used 
here. 

[01191] For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a CO2 incubator for 20 
hours. The adherent cells are washed two times in Biotek washer with 200 ul of HBSS 
(Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

[01192] A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 
load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate is 
incubated at 37 degrees C in a CO2 incubator for 60 min. The plate is washed four times 
in the Biotek washer with HBSS leaving 100 ul of buffer. 

[01193] For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. The 
tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are washed 
twice with HBSS, resuspended to lxl 0 6 cells/ml, and dispensed into a micropiate, 100 
ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is then washed once 
in Denley Cell Wash with 200 ul, followed by an aspiration step to 100 ul final volume. 

[01194] For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is detected. 

[01195] To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; and 
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(6) Sample addition is 50 uL Increased emission at 530 nm indicates an extracellular 
signaling event caused by the a molecule, either polypeptide of the present invention or a 
molecule induced by polypeptide of the present invention, which has resulted in an 
increase in the intracellular Ca" 1 "" 1 " concentration. 

Example 38: High-Throughput Screening Assay Identifying Tyrosine 

Kinase Activity 

[01196] The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine Kinase 
RPTK) group are receptors for a range of mitogenic and metabolic growth factors 
including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. In 
addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

[01197] Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subunits and activation of 
the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include receptor 
associated tyrosine kinases of the src-family (e.g., src, yes, Ick, lyn, fyn) and non- 
receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, members 
of which mediate signal transduction triggered by the cytokine superfamily of receptors 
(e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

[01198] Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, identifying whether polypeptide of the present invention or a molecule 
induced by polypeptide of the present invention is capable of activating tyrosine kinase 
signal transduction pathways is of interest. Therefore, the following protocol is designed 
to identify such molecules capable of activating the tyrosine kinase signal transduction 
pathways. 

[01199] Seed target cells (e.g., primary keratinocytes) at a density of approximately 

25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from Nalge 

Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 100% 

ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr with 100 
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ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or polylysine (50 
mg/mi), all of which can be purchased from Sigma Chemicals (St. Louis, MO) or 10% 
Matrigel purchased from Becton Dickinson (Bedford,MA), or calf serum, rinsed with 
PBS and stored at 4 degree C. Cell growth on these plates is assayed by seeding 5,000 
cells/well in growth medium and indirect quantitation of cell number through use of 
alamarBlue as described by the manufacturer Alamar Biosciences, Inc. (Sacramento, 
CA) after 48 hr. Falcon plate covers #3071 from Becton Dickinson (Bedford,MA) are 
used to cover the Loprodyne Silent Screen Plates. Falcon Microtest III cell culture plates 
can also be used in some proliferation experiments. 

[01200] To prepare extracts, A431 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/weli) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in Example 
30, the medium was removed and 100 ml of extraction buffer ((20 mM HEPES pH 7.5, 
0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM Na4P207 and a 
cocktail of protease inhibitors (# 1836170) obtained from Boeheringer Mannheim 
(Indianapolis, IN)) is added to each well and the plate is shaken on a rotating shaker for 5 
minutes at 4°C. The plate is then placed in a vacuum transfer manifold and the extract 
filtered through the 0.45 mm membrane bottoms of each well using house vacuum. 
Extracts are collected in a 96-well catch/assay plate in the bottom of the vacuum 
manifold and immediately placed on ice. To obtain extracts clarified by centrifugation, 
the content of each well, after detergent solubilization for 5 minutes, is removed and 
centrifuged for 15 minutes at 4 degree C at 16,000 x g. 

[01201] Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described here. 

[01202] Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for a 
range of tyrosine kinases and are available from Boehringer Mannheim. 
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[01203] The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 
ATP/50mM MgCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCl2, 5 mM MnCl^ 0.5 
mg/ml BSA), then 5ul of Sodium Vanadate (ImM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degree C for 2 min. Initial the 
reaction by adding lOul of the control enzyme or the filtered supernatant. 

[01204] The tyrosine kinase assay reaction is then terminated by adding 10 ul of 
120mm EDTA and place the reactions on ice. 

[01205] Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microliter plate (MTP) module and incubating at 37 degree C for 20 min. 
This allows the streptavidin coated 96 well plate to associate with the biotinylated 
peptide. Wash the MTP module with 300ul/well of PBS four times. Next add 75 ul of 
anti-phospotyrosine antibody conjugated to horse radish peroxidase (anti-P-Tyr- 
POD(0.5u/ml)) to each well and incubate at 37 degree C for one hour. Wash the well as 
above. 

[01206] Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the absorbance 
of the sample at 405 nm by using ELISA reader. The level of bound peroxidase activity 
is quantitated using an ELISA reader and reflects the level of tyrosine kinase activity. 

Example 39: High-Throughput Screening Assay Identifying Phosphorylation 

Activity 

[01207] As a potential alternative and/or complement to the assay of protein tyrosine 
kinase activity described in Example 38, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, Src, 
Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
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phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 
[01208] Specifically, assay plates are made by coating the wells of a 96-well ELISA 
plate with 0.1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are then 
rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G plates are 
then treated with 2 commercial monoclonal antibodies (lOOng/well) against Erk-1 and 
Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, this step can 
easily be modified by substituting a monoclonal antibody detecting any of the above 
described molecules.) After 3-5 rinses with PBS, the plates are stored at 4 degree C 
until use. 

[01209J A431 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 30 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

[01210] After incubation with the extract for 1 hr at RT, the wells are again rinsed. 
As a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 
place of A43 1 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the Erk-1 
and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard procedures. 
The bound polyclonal antibody is then quantitated by successive incubations with 
Europium-streptavidin and Europium fluorescence enhancing reagent in the Wallac 
DELFIA instrument (time-resolved fluorescence). An increased fluorescent signal over 
background indicates a phosphorylation by polypeptide of the present invention or a 
molecule induced by polypeptide of the present invention. 

Example 40; Assay for the Stimulation of Bone Marrow CD34+ Cell 

Proliferation 

[01211] This assay is based on the ability of human CD34+ to proliferate in the 
presence of hematopoietic growth factors and evaluates the ability of isolated 
polypeptides expressed in mammalian cells to stimulate proliferation of CD34+ cells. 
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[01212] It has been previously shown that most mature precursors will respond to 
only a single signal. More immature precursors require at least two signals to respond. 
Therefore, to test the effect of polypeptides on hematopoietic activity of a wide range of 
progenitor cells, the assay contains a given polypeptide in the presence or absence of 
other hematopoietic growth factors. Isolated cells are cultured for 5 days in the presence 
of Stem Cell Factor (SCF) in combination with tested sample. SCF alone has a very 
limited effect on the proliferation of bone marrow (BM) cells, acting in such conditions 
only as a "survival" factor. However, combined with any factor exhibiting stimulatory 
effect on these cells (e.g., IL-3), SCF will cause a synergistic effect. Therefore, if the 
tested polypeptide has a stimulatory effect on hematopoietic progenitors, such activity 
can be easily detected. Since normal BM cells have a low level of cycling cells, it is 
likely that any inhibitory effect of a given polypeptide, or agonists or antagonists thereof, 
might not be detected. Accordingly, assays for an inhibitory effect on progenitors is 
preferably tested in cells that are first subjected to in vitro stimulation with SCF+IL+3, 
and then contacted with the compound that is being evaluated for inhibition of such 
induced proliferation. 

[01213} Briefly, CD34+ cells are isolated using methods known in the art. The cells 
are thawed and resuspended in medium (QBSF 60 serum-free medium with 1% L- 
glutamine (500ml) Quality Biological, Inc., Gaithersburg, MD Cat# 160-204-101). After 
several gentle centrifugation steps at 200 x g, cells are allowed to rest for one hour. The 
cell count is adjusted to 2.5 x 10 5 cells/ml. During this time, 100 ul of sterile water is 
added to the peripheral wells of a 96-well plate. The cytokines that can be tested with a 
given polypeptide in this assay is rhSCF (R&D Systems, Minneapolis, MN, Cat# 255- 
SC) at 50 ng/ml alone and in combination with rhSCF and rhIL-3 (R&D Systems, 
Minneapolis, MN, Cat# 203-ML) at 30 ng/ml. After one hour, 10 ul of prepared 
cytokines, 50 jil of the supernatants prepared in Example 30 (supernatants at 1:2 dilution 
= 50 and 20 jil of diluted cells are added to the media which is already present in the, 
wells to allow for a final total volume of 100 ul. The plates are then placed in a 
37°C/5% C0 2 incubator for five days. 

[01214] Eighteen hours before the assay is harvested, 0.5 jxCi/weil of [3H] Thymidine 

is added in a 10 fxi volume to each well to determine the proliferation rate. The 

experiment is terminated by harvesting the cells from each 96-well plate to a filtermat 
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using the Tomtec Harvester 96. After harvesting, the filtermats are dried, trimmed and 
placed into OmniFilter assemblies consisting of one OmniFilter plate and one OmniFilter 
Tray. 60 |xl Microscint is added to each well and the plate sealed with TopSeal-A press- 
on sealing film A bar code 15 sticker is affixed to the first plate for counting. The 
sealed plates are then loaded and the level of radioactivity determined via the Packard 
Top Count and the printed data collected for analysis. The level of radioactivity reflects 
the amount of cell proliferation. 
[01215] The studies described in this example test the activity of a given polypeptide 
to stimulate bone marrow CD34+ cell proliferation. One skilled in the art could easily 
modify the exemplified studies to test the activity of polynucleotides (e.g., gene therapy), 
antibodies, agonists, and/or antagonists and fragments and variants thereof. As a 
nonlimiting example, potential antagonists tested in this assay would be expected to 
inhibit cell proliferation in the presence of cytokines and/or to increase the inhibition of 
cell proliferation in the presence of cytokines and a given polypeptide. In contrast, 
potential agonists tested in this assay would be expected to enhance cell proliferation 
and/or to decrease the inhibition of cell proliferation in the presence of cytokines and a 
given polypeptide. 

[01216] The ability of a gene to stimulate the proliferation of bone marrow CD34+ 
cells indicates that polynucleotides and polypeptides corresponding to the gene are useful 
for the diagnosis and treatment of disorders affecting the immune system and 
hematopoiesis. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections above, and elsewhere herein. 

Example 41: Assay for Extracellular Matrix Enhanced Cell Response 

(EMECR) 

[01217] The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) 
assay is to identify gene products (e.g., isolated polypeptides) that act on the 
hematopoietic stem cells in the context of the extracellular matrix (ECM) induced signal. 

[01218] Cells respond to the regulatory factors in the context of signal(s) received 

from the surrounding microenvironment. For example, fibroblasts, and endothelial and 

epithelial stem cells fail to replicate in the absence of signals from the ECM. 

3009 



WO 01/57182 



PCT/US01/01354 



Hematopoietic stem cells can undergo self-renewal in the bone marrow, but not in in 
vitro suspension culture. The ability of stem cells to undergo self-renewal in vitro is 
dependent upon their interaction with the stromal cells and the ECM protein fibronectin 
(fh). Adhesion of cells to m is mediated by the a5.P1 and cu.pi integrin receptors, which 
are expressed by human and mouse hematopoietic stem cells. The factor(s) which 
integrate with the ECM environment and are responsible for stimulating stem cell self- 
renewal have not yet been identified. Discovery of such factors should be of great 
interest in gene therapy and bone marrow transplant applications 

[01219] Briefly, polystyrene, non tissue culture treated, 96-well plates are coated with 
m fragment at a coating concentration of 0.2 j-ig/ cm 2 . Mouse bone marrow cells are 
plated (1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the presence 
of IL-3 ( 5 ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control, conditions 
under which little self-renewal but pronounced differentiation of the stem cells is to be 
expected. Gene products of the invention (e.g., including, but not limited to, 
polynucleotides and polypeptides of the present invention, and supematants produced in 
Example 30), are tested with appropriate negative controls in the presence and absence of 
SCF(5.0 ng/ml), where test factor supematants represent 10% of the total assay volume. 
The plated cells are then allowed to grow by incubating in a low oxygen environment ( 
5% C0 2 , 7% O2, and 88% N 2 ) tissue culture incubator for 7 days. The number of 
proliferating cells within the wells is then quantitated by measuring thymidine 
incorporation into cellular DNA. Verification of the positive hits in the assay will 
require phenotypic characterization of the cells, which can be accomplished by scaling 
up of the culture system and using appropriate antibody reagents against cell surface 
antigens and FACScan. 

[01220] One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists 
and fragments and variants thereof. 

[01221] If a particular polypeptide of the present invention is found to be a stimulator 
of hematopoietic progenitors, polynucleotides and polypeptides corresponding to the 
gene encoding said polypeptide may be useful for the diagnosis and treatment of 
disorders affecting the immune system and hematopoiesis. Representative uses are 
described in the "Immune Activity" and "Infectious Disease" sections above, and 
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elsewhere herein. The gene product may also be useful in the expansion of stem cells 
and committed progenitors of various blood lineages, and in the differentiation and/or 
proliferation of various cell types. 

[01222] Additionally, the polynucleotides and/or polypeptides of the gene of interest 
and/or agonists and/or antagonists thereof, may also be employed to inhibit the 
proliferation and differentiation of hematopoietic cells and therefore may be employed to 
protect bone marrow stem cells from chemotherapeutic agents during chemotherapy. 
This antiproliferative effect may allow administration of higher doses of 
chemotherapeutic agents and, therefore, more effective chemotherapeutic treatment. 

[01223] Moreover, polynucleotides and polypeptides corresponding to the gene of 
interest may also be useful for the treatment and diagnosis of hematopoietic related 
disorders such as, for example, anemia, pancytopenia, leukopenia, thrombocytopenia or 
leukemia since stromal cells are important in the production of cells of hematopoietic 
lineages. The uses include bone marrow cell ex-vivo culture, bone marrow 
transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of neoplasia. 

Example 42: Human Dermal Fibroblast and Aortic Smooth Muscle Cell 

Proliferation 

[01224] The polypeptide of interest is added to cultures of normal human dermal 
fibroblasts (NHDF) and human aortic smooth muscle cells (AoSMC) and two co-assays 
are performed with each sample. The first assay examines the effect of the polypeptide 
of interest on the proliferation of normal human dermal fibroblasts (NHDF) or aortic 
smooth muscle cells (AoSMC). Aberrant growth of fibroblasts or smooth muscle cells is 
a part of several pathological processes, including fibrosis, and restenosis. The second 
assay examines IL6 production by both NHDF and SMC. IL6 production is an 
indication of functional activation. Activated cells will have increased production of a 
number of cytokines and other factors, which can result in a proinflammatory or 
immunomodulatory outcome. Assays are run with and without co-TNFa stimulation, in 
order to check for costimulatory or inhibitory activity. 

[01225] Briefly, on day 1, 96-well black plates are set up with 1000 cells/well 

(NHDF) or 2000 cells/well (AoSMC) in 100 \il culture media. NHDF culture media 
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contains: Clonetics FB basal media, lmg/ml hFGF, 5mg/ml insulin, 50mg/ml 
gentamycin, 2%FBS, while AoSMC culture media contains Clonetics SM basal media, 
0.5 [xg/ml hEGF, 5mg/ml insulin, l^g/ml hFGF, 50mg/ml gentamycin, 50 fxg/ml 
Amphotericin B, 5%FBS. After incubation at 37°C for at least 4-5 hours culture media is 
aspirated and replaced with growth arrest media. Growth arrest media for NHDF 
contains fibroblast basal media, 50mg/ml gentamycin, 2% FBS, while growth arrest 
media for AoSMC contains SM basal media, 50mg/ml gentamycin, 50jig/ml 
Amphotericin B, 0.4% FBS. Incubate at 37 °C until day 2. 

[01226] On day 2, serial dilutions and templates of the polypeptide of interest are 
designed such that they always include media controls and known-protein controls. For 
both stimulation and inhibition experiments, proteins are diluted in growth arrest media. 
For inhibition experiments, TNFa is added to a final concentration of 2ng/ml (NHDF) or 
5ng/ml (AoSMC). Add 1/3 vol media containing controls or polypeptides of the present 
invention and incubate at 37 degrees C/5% CO2 until day 5. 

[01227] Transfer 60^1 from each well to another labeled 96-well plate, cover with a 
plate-sealer, and store at 4 degrees C until Day 6 (for IL6 ELISA). To the remaining 100 
M-l in the cell culture plate, aseptically add Alamar Blue in an amount equal to 10% of the 
culture volume (lOjxl). Return plates to incubator for 3 to 4 hours. Then measure 
fluorescence with excitation at 530nm and emission at 590nm using the CytoFluor. This 
yields the growth stimulation/inhibition data. 

[01228] On day 5, the IL6 ELISA is performed by coating a 96 well plate with 50-100 
ul/well of Anti-Human DL6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON at 
room temperature. 

[01229] On day 6, empty the plates into the sink and blot on paper towels. Prepare 
Assay Buffer containing PBS with 4% BSA. Block the plates with 200 [xl/well of Pierce 
Super Block blocking buffer in PBS for 1-2 hr and then wash plates with wash buffer 
(PBS, 0.05% Tween-20). Blot plates on paper towels. Then add 50 fil/well of diluted 
Anti-Human IL-6 Monoclonal, Biotin-labeled antibody at 0.50 mg/ml. Make dilutions 
of IL-6 stock in media (30, 10, 3, 1, 0.3, 0 ng/ml). Add duplicate samples to top row of 
plate. Cover the plates and incubate for 2 hours at RT on shaker. 

[01230] Plates are washed with wash buffer and blotted on paper towels. Dilute EU- 
labeled Streptavidin 1:1000 in Assay buffer, and add 100 jil/well. Cover the plate and 
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incubate 1 h at RT, Plates are again washed with wash buffer and blotted on paper 
towels. 

[01231] Add 100 jil/well of Enhancement Solution. Shake for 5 minutes. Read the 
plate on the Wallac DELFIA Fluorometer. Readings from triplicate samples in each 
assay were tabulated and averaged. 

[01232] A positive result in this assay suggests AoSMC cell proliferation and that the 
polypeptide of the present invention may be involved in dermal fibroblast proliferation 
and/or smooth muscle cell proliferation. A positive result also suggests many potential 
uses of polypeptides, polynucleotides, agonists and/or antagonists of the 
polynucleotide/polypeptide of the present invention which gives a positive result. For 
example, inflammation and immune responses, wound healing, and angiogenesis, as 
detailed throughout this specification. Particularly, polypeptides of the present invention 
and polynucleotides of the present invention may be used in wound healing and dermal 
regeneration, as well as the promotion of vasculogenesis, both of the blood vessels and 
lymphatics. The growth of vessels can be used in the treatment of, for example, 
cardiovascular diseases. Additionally, antagonists of polypeptides and polynucleotides 
of the invention may be useful in treating diseases, disorders, and/or conditions which 
involve angiogenesis by acting as an anti-vascular agent (e.g., anti-angiogenesis). These 
diseases, disorders, and/or conditions are known in the art and/or are described herein, 
such as, for example, malignancies, solid tumors, benign tumors, for example 
hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier-Webber Syndrome; plaque neovascularization; 
telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides 
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and polynucleotides of the invention may be useful in treating anti-hyperproliferative 
diseases and/or anti-inflammatory known in the art and/or described herein. 
[01233] One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists 
and fragments and variants thereof. 

Example 43: Cellular Adhesion Molecule (CAM) Expression 

on Endothelial Cells 

[01234] The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 
(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and 
endothelial leukocyte adhesion molecule-1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 
determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. 
The local concentration of cytokines and growth factor participate in the modulation of 
the expression of these CAMs. 

[01235] Briefly, endothelial cells (e.g., Human Umbilical Vein Endothelial cells 
(HUVECs)) are grown in a standard 96 well plate to confluence, growth medium is 
removed from the cells and replaced with 100 ul of 199 Medium (10% fetal bovine 
serum (FBS)). Samples for testing and positive or negative controls are added to the 
plate in triplicate (in 10 ul volumes). Plates are then incubated at 37°C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are aspirated 
to remove medium and 100 ul of 0.1% paraformaldehyde-PBS(with Ca++ and Mg++) is 
added to each well. Plates are held at 4°C for 30 min. Fixative is removed from the 
wells and wells are washed IX with PBS(+Ca,Mg) + 0.5% BSA and drained. 10 ul of 
diluted primary antibody is added to the test and control wells. Anti-ICAM-l-Biotin, 
Anti-VCAM- 1 -Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 ug/ml 
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(1:10 dilution of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a 
humidified environment. Wells are washed three times with PBS(+Ca,Mg) + 0.5% BSA. 
20 \i\ of diluted ExtrAvidin-Alkaline Phosphatase (1:5,000 dilution, referred to herein as 
the working dilution) are added to each well and incubated at 37°C for 30 min. Wells are 
washed three times with PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 tablet of p-Nitrophenol 
Phosphate pNPP per 5 ml of glycine buffer (pH 10.4). 100 \i\ of pNPP substrate in 
glycine buffer is added to each test well. Standard wells in triplicate are prepared from 
the working dilution of the ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 
(10°) > lO' 0 5 > 10" 1 > lO" 15 . 5 jii of each dilution is added to triplicate wells and the 
resulting AP content in each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 ^il of pNNP 
reagent is then added to each of the standard wells. The plate is incubated at 37°C for 
4h. A volume of 50 \il of 3M NaOH is added to all wells. The plate is read on a plate 
reader at 405 nm using the background subtraction option on blank wells filled with 
glycine buffer only. Additionally, the template is set up to indicate the concentration of 
AP-conjugate in each standard well [5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are 
indicated as amount of bound AP-conjugate in each sample. 

Example 44: Alamar Blue Endothelial Cells Proliferation Assay 

[01236] This assay may be used to quantitatively determine protein mediated 
inhibition of bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells (LECs), 
Bovine Aortic Endothelial Cells (BAECs) or Human Microvascular Uterine Myometrial 
Cells (UTMECs). This assay incorporates a fiuorometric growth indicator based on 
detection of metabolic activity. A standard Alamar Blue Proliferation Assay is prepared 
in EGM-2MV with 10 ng /ml of bFGF added as a source of endothelial cell stimulation. 
This assay may be used with a variety of endothelial cells with slight changes in growth 
medium and cell concentration. Dilutions of the protein batches to be tested are diluted 
as appropriate. Serum-free medium (GIBCO SFM) without bFGF is used as a non- 
stimulated control and Angiostatin or TSP-1 are included as a known inhibitory controls. 

[01237J Briefly, LEC, BAECs or UTMECs are seeded in growth media at a density of 
5000 to 2000 cells/well in a 96 well plate and placed at 37degrees C overnight. After 
the overnight incubation of the cells, the growth media is removed and replaced with 
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GIBCO EC-SFM. The cells are treated with the appropriate dilutions of the protein of 
interest or control protein sample(s) (prepared in SFM ) in triplicate wells with additional 
bFGF to a concentration of 10 ng/ ml. Once the ceils have been treated with the samples, 
the plate(s) is/are placed back in the 37° C incubator for three days. After three days 10 
ml of stock alamar blue (Biosource Cat# DAL1100) is added to each well and the 
plate(s) is/are placed back in the 37°C incubator for four hours. The plate(s) are then 
read at 530nm excitation and 590nm emission using the CytoFluor fluorescence reader. 
Direct output is recorded in relative fluorescence units. 
[01238] Alamar blue is an oxidation-reduction indicator that both fluoresces and 
changes color in response to chemical reduction of growth medium resulting from cell 
growth. As cells grow in culture, innate metabolic activity results in a chemical reduction 
of the immediate surrounding environment. Reduction related to growth causes the 
indicator to change from oxidized (non-fluorescent blue) form to reduced (fluorescent 
red) form (i.e., stimulated proliferation will produce a stronger signal and inhibited 
proliferation will produce a weaker signal and the total signal is proportional to the total 
number of cells as well as their metabolic activity). The background level of activity is 
observed with the starvation medium alone. This is compared to the output observed 
from the positive control samples (bFGF in growth medium) and protein dilutions. 

Example 45: Detection of Inhibition of a Mixed Lymphocyte Reaction 

[01239] This assay can be used to detect and evaluate inhibition of a Mixed 
Lymphocyte Reaction (MLR) by gene products (e.g., isolated polypeptides). Inhibition 
of a MLR may be due to a direct effect on cell proliferation and viability, modulation of 
costimulatory molecules on interacting cells, modulation of adhesiveness between 
lymphocytes and accessory cells, or modulation of cytokine production by accessory 
cells. Multiple cells may be targeted by these polypeptides since the peripheral blood 
mononuclear fraction used in this assay includes T, B and natural killer lymphocytes, as 
well as monocytes and dendritic cells. 

[01240] Polypeptides of interest found to inhibit the MLR may find application in 
diseases associated with lymphocyte and monocyte activation or proliferation. These 
include, but are not limited to, diseases such as asthma, arthritis, diabetes, inflammatory 
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skin conditions, psoriasis, eczema, systemic lupus erythematosus, multiple sclerosis, 
glomerulonephritis, inflammatory bowel disease, Crohn's disease, ulcerative colitis, 
arteriosclerosis, cirrhosis, graft vs. host disease, host vs. graft disease, hepatitis, leukemia 
and lymphoma. 

[01241] Briefly, PBMCs from human donors are purified by density gradient 
centrifugation using Lymphocyte Separation Medium. (LSM®, density 1.0770 g/ml, 
Organon Teknika Corporation, West Chester, PA). PBMCs from two donors are 
adjusted to 2 x 10 6 cells/ml in RPMI-1640 (Life Technologies, Grand Island, NY) 
supplemented with 10% FCS and 2 mM glutamine. PBMCs from a third donor is 
adjusted to 2 x 10 5 cells/ml. Fifty microliters of PBMCs from each donor is added to 
wells of a 96-well round bottom microtiter plate. Dilutions of test materials (50 is 
added in triplicate to microtiter wells. Test samples (of the protein of interest) are added 
for final dilution of 1:4; rhuIL-2 (R&D Systems, Minneapolis, MN, catalog number 202- 
EL) is added to a final concentration of 1 fxg/ml; anti-CD4 mAb (R&D Systems, clone 
34930.1 1, catalog number MAB379) is added to a final concentration of 10 jig/ml. Cells 
are cultured for 7-8 days at 37°C in 5% C0 2 , and 1 \iC of [ 3 H] thymidine is added to 
wells for the last 16 hrs of culture. Cells are harvested and thymidine incorporation 
determined using a Packard TopCount. Data is expressed as the mean and standard 
deviation of triplicate determinations. 

[01242] Samples of the protein of interest are screened in separate experiments and 
compared to the negative control treatment, anti-CD4 mAb, which inhibits proliferation 
of lymphocytes and the positive control treatment, IL-2 (either as recombinant material 
or supernatant), which enhances proliferation of lymphocytes. 

[01243] One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists 
and fragments and variants thereof. 

Example 46: Assays for Protease Activity 

[01244] The following assay may be used to assess protease activity of the 
polypeptides of the invention. 
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[01245] Gelatin and casein zymography are performed essentially as described 
(Heusen et al., Anal. Biochem., 102:196-202 (1980); Wilson et al., Journal of Urology, 
149:653-658 (1993)). Samples are run on 10% polyacryamide/0.1% SDS gels 
containing 1% gelain orcasein, soaked in 2.5% triton at room temperature for 1 hour, and 
in 0.1M glycine, pH 8.3 at 37°C 5 to 16 hours. After staining in amido black areas of 
proteolysis apear as clear areas agains the blue-black background. Trypsin (Sigma 
T8642) is used as a positive control. 

[01246] Protease activity is also determined by monitoring the cleavage of n-a- 
benzoyl-L-arginine ethyl ester (BAEE) (Sigma B-4500. Reactions are set up in 
(25mMNaP0 4 ,lmM EDTA, and ImM BAEE), pH 7.5. Samples are added and the 
change in adsorbance at 260nm is monitored on the Beckman DU-6 spectrophotometer 
in the time-drive mode. Trypsin is used as a positive control. 

[01247] Additional assays based upon the release of acid-soluble peptides from casein 
or hemoglobin measured as adsorbance at 280 nm or colorimetrically using the Folin 
method are performed as described in Bergmeyer, et al., Methods of Enzymatic 
Analysis, 5 (1984). Other assays involve the solubilization of chromogenic substrates 
(Ward, Applied Science, 251-317 (1983). 

Example 4 7: Identifying Serine Protease Substrate Specificity 

[01248] Methods known in the art or described herein may be used to determine the 
substrate specificity of the polypeptides of the present invention having serine protease 
activity. A preferred method of determining substrate specificity is by the use of 
positional scanning synthetic combinatorial libraries as described in GB 2 324 529 
(incorporated herein in its entirety). 

Example 48: Ligand Binding Assays 

[01249] The following assay may be used to assess ligand binding activity of the 

polypeptides of the invention. 

[01250] Ligand binding assays provide a direct method for ascertaining receptor 

pharmacology and are adaptable to a high throughput format. The purified ligand for a 
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polypeptide is radiolabeled to high specific activity (50-2000 Ci/mmol) for binding 
studies. A determination is then made that the process of radiolabeling does not diminish 
the activity of the ligand towards its polypeptide. Assay conditions for buffers, ions, pH 
and other modulators such as nucleotides are optimized to establish a workable signal to 
noise ratio for both membrane and whole cell polypeptide sources. For these assays, 
specific polypeptide binding is defined as total associated radioactivity minus the 
radioactivity measured in the presence of an excess of unlabeled competing ligand. 
Where possible, more than one competing ligand is used to define residual nonspecific 
binding. 

Example 49: Functional Assay in Xenopus Oocytes 

[01251] Capped RNA transcripts from linearized plasmid templates encoding the 
polypeptides of the invention are synthesized in vitro with RNA polymerases in 
accordance with standard procedures. In vitro transcripts are suspended in water at a final 
concentration of 0.2 mg/mi. Ovarian lobes are removed from adult female toads, Stage V 
defolliculated oocytes are obtained, and RNA transcripts (10 ng/oocytc) are injected in a 
50 nl bolus using a microinjection apparatus. Two electrode voltage clamps are used to 
measure the currents from individual Xenopus oocytes in response polypeptides and 
polypeptide agonist exposure. Recordings are made in Ca2+ free Barth's medium at room 
temperature. The Xenopus system can be used to screen known ligands and tissue/cell 
extracts for activating ligands. 

Example 50: Microphysiometric Assays 

[01252] Activation of a wide variety of secondary messenger systems results in 
extrusion of small amounts of acid from a cell. The acid formed is largely as a result of 
the increased metabolic activity required to fuel the intracellular signaling process. The 
pH changes in the media surrounding the cell are very small but are detectable by the 
CYTOSENSOR microphysiometer (Molecular Devices Ltd., Menlo Park, Calif.). The 
CYTOSENSOR is thus capable of detecting the activation of polypeptide which is 
coupled to an energy utilizing intracellular signaling pathway. 
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Example 51: Extract/Cell Supernatant Screening 

[01253] A large number of mammalian receptors exist for which there remains, as yet, 
no cognate activating ligand (agonist). Thus, active ligands for these receptors may not 
be included within the ligands banks as identified to date. Accordingly, the polypeptides 
of the invention can also be functionally screened (using calcium, cAMP, 
microphysiometer, oocyte electrophysiology, etc., functional screens) against tissue 
extracts to identify its natural ligands. Extracts that produce positive functional responses 
can be sequentially subfractionated until an activating ligand is isolated and identified. 

Example 52: Calcium and cAMP Functional Assays 

[01254] Seven transmembrane receptors which are expressed in HEK 293 cells have 
been shown to be coupled functionally to activation of PLC and calcium mobilization 
and/or cAMP stimulation or inhibition. Basal calcium levels in the HEK 293 cells in 
receptor-transfected or vector control cells were observed to be in the normal, 100 nM to 
200 nM, range. HEK 293 cells expressing recombinant receptors are loaded with fura 2 
and in a single day >150 selected ligands or tissue/cell extracts are evaluated for agonist 
induced calcium mobilization. Similarly, HEK 293 cells expressing recombinant 
receptors are evaluated for the stimulation or inhibition of cAMP production using 
standard cAMP quantitation assays. Agonists presenting a calcium transient or cAMP 
fluctuation are tested in vector control cells to determine if the response is unique to the 
transfected cells expressing receptor. 

Example 53: A TP-binding assay 

[01255] The following assay may be used to assess ATP-binding activity of 

polypeptides of the invention. 

[01256] ATP-binding activity of the polypeptides of the invention may be detected 

using the ATP-binding assay described in U.S. Patent 5,858,719, which is herein 

3020 



WO 01/57182 



PCT/US01/01354 



incorporated by reference in its entirety. Briefly, ATP-binding to polypeptides of the 
invention is measured via photoaffinity labeling with 8-azido-ATP in a competition 
assay. Reaction mixtures containing 1 mg/ml of the ABC transport protein of the present 
invention are incubated with varying concentrations of ATP, or the non-hydrolyzable 
ATP analog adenyl-5-imidodiphosphate for 10 minutes at 4°C. A mixture of 8-azido- 
ATP (Sigma Chem. Corp., St. Louis, MO.) plus 8-azido-ATP ( 32 P-ATP) (5 mCi/jxmol, 
ICN, Irvine CA.) is added to a final concentration of 100 \iM and 0.5 ml aliquots are 
placed in the wells of a porcelain spot plate on ice. The plate is irradiated using a short 
wave 254 nm UV lamp at a distance of 2.5 cm from the plate for two one-minute 
intervals with a one-minute cooling interval in between. The reaction is stopped by 
addition of dithiothreitol to a final concentration of 2mM. The incubations are subjected 
to SDS-PAGE electrophoresis, dried, and autoradiographed. Protein bands corresponding 
to the particular polypeptides of the invention are excised, and the radioactivity 
quantified. A decrease in radioactivity with increasing ATP or adenly-5 1 - 
imidodiphosphate provides a measure of ATP affinity to the polypeptides. 

Example 54: Small Molecule Screening 

[01257] This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the invention, or binding fragments thereof, in any of a variety 
of drug screening techniques. The polypeptide or fragment employed in such a test may 
be affixed to a solid support, expressed on a cell surface, free in solution, or located 
intracellularly. One method of drug screening utilizes eukaryotic or prokaryotic host 
cells which are stably transformed with recombinant nucleic acids expressing the 
polypeptide or fragment. Drugs are screened against such transformed cells in 
competitive binding assays. One may measure, for example, the formulation of 
complexes between the agent being tested and polypeptide of the invention. 

[01258] Thus, the present invention provides methods of screening for drugs or any 
other agents which affect activities mediated by the polypeptides of the invention. These 
methods comprise contacting such an agent with a polypeptide of the invention or 
fragment thereof and assaying for the presence of a complex between the agent and the 
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polypeptide or fragment thereof, by methods well known in the art. In such a competitive 
binding assay, the agents to screen are typically labeled. Following incubation, free agent 
is separated from that present in bound form, and the amount of free or uncomplexed 
label is a measure of the ability of a particular agent to bind to the polypeptides of the 
invention. 

[01259] Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the invention, and is 
described in great detail in European Patent Application 84/03564, published on 
September 13, 1984, which is herein incorporated by reference in its entirety. Briefly 
stated, large numbers of different small molecule test compounds are synthesized on a 
solid substrate, such as plastic pins or some other surface. The test compounds are 
reacted with polypeptides of the invention and washed. Bound polypeptides are then 
detected by methods well known in the art. Purified polypeptides are coated directly onto 
plates for use in the aforementioned drug screening techniques. In addition, non- 
neutralizing antibodies may be used to capture the peptide and immobilize it on the solid 
support. 

[01260] This invention also contemplates the use of competitive drug screening assays 
in which neutralizing antibodies capable of binding polypeptides of the invention 
specifically compete with a test compound for binding to the polypeptides or fragments 
thereof. In this manner, the antibodies are used to detect the presence of any peptide 
which shares one or more antigenic epitopes with a polypeptide of the invention. 

Example 55; Phosphorylation Assay 

[01261] In order to assay for phosphorylation activity of the polypeptides of the 
invention, a phosphorylation assay as described in U.S. Patent 5,958,405 (which is herein 
incorporated by reference) is utilized. Briefly, phosphorylation activity may be measured 
by phosphorylation of a protein substrate using gamma-labeled 32 P-ATP and quantitation 
of the incorporated radioactivity using a gamma radioisotope counter. The polypeptides 
of the invention are incubated with the protein substrate, 32 P-ATP, and a kinase buffer. 
The 32 P incorporated into the substrate is then separated from free 32 P-ATP by 
electrophoresis, and the incorporated 32 P is counted and compared to a negative control. 
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Radioactivity counts above the negative control are indicative of phosphorylation 
activity of the polypeptides of the invention. 

Example 56: Detection of Phosphorylation Activity (Activation) of the 
Polypeptides of the Invention in the Presence of Polypeptide Ligands 

[01262] Methods known in the art or described herein may be used to determine the 
phosphorylation activity of the polypeptides of the invention. A preferred method of 
determining phosphorylation activity is by the use of the tyrosine phosphorylation assay 
as described in U.S. Patent 5,817,471 (incorporated herein by reference). 

Example 57: Identification Of Signal Transduction Proteins That Interact 
With Polypeptides Of The Present Invention 

[01263] The purified polypeptides of the invention are research tools for the 
identification, characterization and purification of additional signal transduction pathway 
proteins or receptor proteins. Briefly, labeled receptor PTK polypeptide is useful as a 
reagent for the purification of molecules with which it interacts. In one embodiment of 
affinity purification, receptor PTK polypeptide is covalentiy coupled to a 
chromatography column. Cell-free extract derived from putative target cells, such as 
carcinoma tissues, is passed over the column, and molecules with appropriate affinity 
bind to the receptor PTK polypeptides, or specific phosphotyrosine-recognition domains 
thereof. The receptor PTK polypeptide interacting protein-complex is recovered from the 
column, dissociated, and the recovered molecule subjected to N-terminal protein 
sequencing. This amino acid sequence is then used to identify the captured molecule or 
to design degenerate oligonucleotide probes for cloning the relevant gene from an 
appropriate cDNA library. 

Example 58: IL-6Bioassay 
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[01264] To test the proliferative effects of the polypeptides of the invention, the IL-6 
Bioassay as described by Marz et al is utilized (Proc. Natl Acad. Sci., U.S.A., 95:3251- 
56 (1998), which is herein incorporated by reference). Briefly, IL-6 dependent B9 
murine cells are washed three times in IL-6 free medium and plated at a concentration of 
5,000 cells per well in 50 nl, and 50 \i\ of the IL-6-like polypeptide is added. After 68 
hrs. at 37°C, the number of viable cells is measured by adding the tetrazolium salt 
thiazolyl blue (MTT) and incubating for a further 4 hrs. at 37°C. B9 cells are lysed by 
SDS and optical density is measured at 570 nm. Controls containing IL-6 (positive) and 
no cytokine (negative) are utilized. Enhanced proliferation in the test sample(s) relative 
to the negative control is indicative of proliferative effects mediated by polypeptides of 
the invention. 

Example 59: Support of Chicken Embryo Neuron Survival 

[01265] To test whether sympathetic neuronal cell viability is supported by 
polypeptides of the invention, the chicken embryo neuronal survival assay of Senaldi et 
a/ is utilized {Proc. Natl Acad. Sci., U.S.A., 96: 11458-63 (1998), which is herein 
incorporated by reference). Briefly, motor and sympathetic neurons are isolated from 
chicken embryos, resuspended in L15 medium (with 10% FCS, glucose, sodium selenite, 
progesterone, conalbumin, putrescine, and insulin; Life Technologies, Rockville, MD.) 
and Dulbecco's modified Eagles medium [with 10% FCS, glutamine, penicillin, and 25 
mM Hepes buffer (pH 7.2); Life Technologies, Rockville, MD.], respectively, and 
incubated at 37°C in 5% CO2 in the presence of different concentrations of the purified 
IL-6-like polypeptide, as well as a negative control lacking any cytokine. After 3 days, 
neuron survival is determined by evaluation of cellular morphology, and through the use 
of the colorimetric assay of Mosmann (Mossman, T., J. Immunol. Methods, 65:55-63 
(1983)). Enhanced neuronal cell viability as compared to the controls lacking cytokine is 
indicative of the ability of the inventive purified EL-6-like polypeptide(s) to enhance the 
survival of neuronal cells. 

Example 60: Assay for Phosphatase Activity 
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[01266] The following assay may be used to assess serine/threonine phosphatase 
(PTPase) activity of the polypeptides of the invention. 

[01267J In order to assay for serine/threonine phosphatase (PTPase) activity, assays 
can be utilized which are widely known to those skilled in the art. For example, the 
serine/threonine phosphatase (PSPase) activity is measured using a PSPase assay kit 
from New England Biolabs, Inc. Myelin basic protein (MyBP), a substrate for PSPase, is 
phosphoiylated on serine and threonine residues with cAMP-dependent Protein Kinase 
in the presence of [ 32 P]ATP. Protein serine/threonine phosphatase activity is then 
determined by measuring the release of inorganic phosphate from 32P-labeled MyBP. 

Example 61: Interaction of Serine/Threonine Phosphatases with other 

Proteins 

[01268] The polypeptides of the invention with serine/threonine phosphatase activity 
as determined in Example 60 are research tools for the identification, characterization 
and purification of additional interacting proteins or receptor proteins, or other signal 
transduction pathway proteins. Briefly, labeled polypeptide(s) of the invention is useful 
as a reagent for the purification of molecules with which it interacts. In one embodiment 
of affinity purification, polypeptide of the invention is covalently coupled to a 
chromatography column. Cell-free extract derived from putative target cells, such as 
neural or liver cells, is passed over the column, and molecules with appropriate affinity 
bind to the polypeptides of the invention. The polypeptides of the invention -complex is 
recovered from the column, dissociated, and the recovered molecule subjected to N- 
terminal protein sequencing. This amino acid sequence is then used to identify the 
captured molecule or to design degenerate oligonucleotide probes for cloning the 
relevant gene from an appropriate cDNA library. 

Example 62: Assaying for Heparanase Activity 

[01269] In order to assay for heparanase activity of the polypeptides of the invention, 

the heparanase assay described by Vlodavsky et al is utilized (Vlodavsky, L, et al., Nat. 

Med., 5:793-802 (1999)). Briefly, cell lysates, conditioned media or intact cells (1 x 10 6 
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cells per 35-mm dish) are incubated for 18 hrs at 37°C, pH 6.2-6.6, with 35 S-labeled 
ECM or soluble ECM derived peak I proteoglycans. The incubation medium is 
centrifuged and the supernatant is analyzed by gel filtration on a Sepharose CL-6B 
column (0.9 x 30 cm). Fractions are eluted with PBS and their radioactivity is measured. 
Degradation fragments of heparan sulfate side chains are eluted from Sepharose 6B at 
0.5 < Kav < 0.8 (peak II). Each' experiment is done at least three times. Degradation 
fragments corresponding to "peak II," as described by Vlodavsky et al., is indicative of 
the activity of the polypeptides of the invention in cleaving heparan sulfate. 

Example 63: Immobilization ofbiomolecules 

[01270] This example provides a method for the stabilization of polypeptides of the 
invention in non-host cell lipid bilayer constucts (see, e.g., Bieri et al., Nature Biotech 
17:1105-1108 (1999), hereby incorporated by reference in its entirety herein) which can 
be adapted for the study of polypeptides of the invention in the various functional assays 
described above. Briefly, carbohydrate-specific chemistry for biotinylation is used to 
confine a biotin tag to the extracellular domain of the polypeptides of the invention, thus 
allowing uniform orientation upon immobilization. A 50uM solution of polypeptides of 
the invention in washed membranes is incubated with 20 mM NaI04 and 1.5 mg/ml 
(4mM) BACH or 2 mg/ml (7.5mM) biotin-hydrazide for 1 hr at room temperature 
(reaction volume, 150ul). Then the sample is dialyzed (Pierce Slidealizer Cassett, 10 kDa 
cutoff; Pierce Chemical Co., Rockford DL) at 4C first for 5 h, exchanging the buffer after 
each hour, and finally for 12 h against 500 ml buffer R (0.15 M NaCl, 1 mM MgC12, 10 
mM sodium phosphate, pH7). Just before addition into a cuvette, the sample is diluted 
1 :5 in buffer ROG50 (Buffer R supplemented with 50 mM octylglucoside). 

Example 64: TAQMAN 

[01271] Quantitative PCR (QPCR). Total RNA from cells in culture are extracted by 
Trizol separation as recommended by the supplier (LifeTechnologies). (Total RNA is 
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treated with DNase I (Life Technologies) to remove any contaminating genomic DNA 
before reverse transcription.) Total RNA (50 ng) is used in a one-step, 50ul, RT-QPCR, 
consisting of Taqman Buffer A (Perkin-Elmer; 50 mM KC1/10 mM Tris, pH 8.3), 5.5 
mM MgCl 2 , 240 uM each dNTP, 0.4 units RNase inhibitor(Promega), 8%glycerol, 
0.012% Tween-20, 0.05% gelatin, 0.3uM primers, O.luM probe, 0.025units Amplitaq 
Gold (Perkin-Elmer) and 2.5 units Superscript II reverse transcriptase (Life 
Technologies). As a control for genomic contamination, parallel reactions are setup 
without reverse transcriptase. The relative abundance of (unknown) and 18S RNAs are 
assessed by using the Applied Biosystems Prism 7700 Sequence Detection System 
(Livak, K. J., Flood, S. J., Marmaro, J., Giusti, W. & Deetz, K. (1995) PCR Methods 
Appl. 4, 357-362). Reactions are carried out at 48 6 C for 30 min, 95°C for 10 min, 
followed by 40 cycles of 95°C for 15s, 60°C for 1 min. Reactions are performed in 
triplicate. 

[01272] Primers (f & r) and FRET probes sets are designed using Primer Express 
Software (Perkin-Elmer). Probes are labeled at the 5'-end with the reporter dye 6-FAM 
and on the 3'-end with the quencher dye TAMRA (Biosource International, Camarillo, 
CA or Perkin-Elmer). 

Example 65: Assays for Metalloproteinase Activity 

[01273] Metalloproteinases (EC 3.4.24.-) are peptide hydrolases which use metal ions, 
such as Zn 2+ , as the catalytic mechanism. Metalloproteinase activity of polypeptides of 
the present invention can be assayed according to the following methods. 

Proteolysis ofalpha-2-macroglobulin 

[01274] To confirm protease activity, purified polypeptides of the invention are mixed 
with the substrate alpha-2-macroglobulin (0.2 unit/ml; Boehringer Mannheim, Germany) 
in lx assay buffer (50 mM HEPES, pH 7.5, 0.2 M NaCl, 10 mM CaCl 2 , 25 uM ZnCfe 
and 0.05% Brij-35) and incubated at 37°C for 1-5 days. Trypsin is used as positive 
control. Negative controls contain only alpha-2-macroglobulin in assay buffer. The 
samples are collected and boiled in SDS-PAGE sample buffer containing 5% 2- 
mercaptoethanol for 5-min, then loaded onto 8% SDS-polyacrylamide gel. After 
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electrophoresis the proteins are visualized by silver staining. Proteolysis is evident by 
the appearance of lower molecular weight bands as compared to the negative control. 

Inhibition of alpha-2-macroglobulin proteolysis by inhibitors of metalloprotemases 
[01275] Known metalloproteinase inhibitors (metal chelators (EDTA, EGTA, AND 
HgCl 2 ), peptide metalloproteinase inhibitors (TIMP-1 and TIMP-2), and commercial 
small molecule MMP inhibitors) are used to characterize the proteolytic activity of 
polypeptides of the invention. The three synthetic MMP inhibitors used are: MMP 
inhibitor 1, [IC 5 o = 1.0 \xM against MMP-1 and MMP-8; IC 50 = 30 liM against MMP-9; 
IC50 = 150 [aM against MMP-3]; MMP-3 (stromelysin-1) inhibitor I [IC 50 = 5 uM against 
MMP-3], and MMP-3 inhibitor II [Kj = 130 nM against MMP-3]; inhibitors available 
through Calbiochem, catalog # 444250, 444218, and 444225, respectively). Briefly, 
different concentrations of the small molecule MMP inhibitors are mixed with purified 
polypeptides of the invention (50(xg/ml) in 22.9 ul of lx HEPES buffer (50 mM HEPES, 
pH 7.5, 0.2 M NaCl, 10 mM CaCl 2 , 25 \xM ZnCl 2 and 0.05%Brij-35) and incubated at 
room temperature (24 °C) for 2-hr, then 7.1 \il of substrate alpha-2-macroglobulin (0.2 
unit/ml) is added and incubated at 37°C for 20-hr. The reactions are stopped by adding 
4x sample buffer and boiled immediately for 5 minutes. After SDS-PAGE, the protein 
bands are visualized by silver stain. 

Synthetic Fluorogenic Peptide Substrates Cleavage Assay 

[01276] The substrate specificity for polypeptides of the invention with demonstrated 

metalloproteinase activity can be determined using synthetic fluorogenic peptide 

substrates (purchased from BACHEM Bioscience Inc). Test substrates include, M-1985, 

M-2225, M-2105, M-2110, and M-2255. The first four are MMP substrates and the last 

one is a substrate of tumor necrosis factor-a (TNF-a) converting enzyme (TACE). All 

the substrates are prepared in 1:1 dimethyl sulfoxide (DMSO) and water. The stock 

solutions are 50-500 \iM. Fluorescent assays are performed by using a Perkin Elmer LS 

50B luminescence spectrometer equipped with a constant temperature water bath. The 

excitation X is 328 nm and the emission X is 393 nm. Briefly, the assay is carried out by 

incubating. 176 ul lx HEPES buffer (0.2 M NaCl, 10 mM CaCl 2 , 0.05% Brij-35 and 50 

mM HEPES, pH 7.5) with 4 ul of substrate solution (50 \M) at 25 °C for 15 minutes, 
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and then adding 20 \i\ of a purified polypeptide of the invention into the assay cuvett. 
The final concentration of substrate is 1 nM. Initial hydrolysis rates are monitored for 
30-min. 

Example 66: Characterization of the cDNA contained in a deposited 

plasmid 

[01277] The size of the cDNA insert contained in a deposited plasmid may be 
routinely determined using techniques known in the art, such as PCR amplification using 
synthetic primers hybridizable to the 3' and 5* ends of the cDNA sequence. For example, 
two primers of 17-30 nucleotides derived from each end of the cDNA (i.e., hybridizable 
to the absolute 5' nucleotide or the 3' nucleotide end of the sequence of SEQ ID NO:X, 
respectively) are synthesized and used to amplify the cDNA using the deposited cDNA 
plasmid as a template. The polymerase chain reaction is carried out under routine 
conditions, for instance, in 25 ul of reaction mixture with 0.5 ug of the above cDNA 
template. A convenient reaction mixture is 1.5-5 mM MgCk, 0.01% (w/v) gelatin, 20 
uM each of dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 0.25 Unit of Taq 
polymerase. Thirty five cycles of PCR (denaturation at 94 degree C for 1 min; annealing 
at 55 degree C for 1 min; elongation at 72 degree C for I min) are performed with a 
Perkin-Elmer Cetus automated thermal cycler. The amplified product is analyzed by 
agarose gel electrophoresis. The PCR product is verified to be the selected sequence by 
subcloning and sequencing the DNA product 

[01278] Use of the above methodologies and/or other methodologies known in the art 
generates fragments from the clone corresponding to the approximate fragments 
described in Table 8, below. Accordingly, Table 8 provides a physical characterization 
of certain clones encompassed by the invention. The first column provides the unique 
clone identifier, "Clone ID NO:Z", for cDNA clones of the invention, as described in 
Table 1A. The second column provides the approximate size of the cDNA insert 
contained in the corresponding cDNA clone. 
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TABLE 8 



uxone id 


CDNA 


N0:Z 


Insert 




Size: 


TJr»TTtJT? A 1 


C ft ft 


nCUHSiy 


^ ft ft 
300 


TT^lr.TT* T T A ft 

HCWBU49 


A ft A 

400 


HDPBS54 


o 1 ft /\ 
2100 


HDPJI05 


A ft ft ft 

2900 


HHEKP61 


1 C ft ft 

1500 


HMAKAll 


1700 


nMSGL2 7 


1 £ ft ft 

1600 


HMSJW12 


*> i a a 
3100 


HMVB034 


1 A A A 

1200 


HMVDU16 


1400 


tJMonor ft 

HNGBC50 


* *i a a 

1700 


HN6EP64 


1 A A A 

1200 


HN6EU35 


700 


HNGFK2 8 


AAA 

900 


HNHGQ7 9 


1 A A A 

1000 


HNHIA73 


A ft A 

300 


HT0AF15 


1 A ft ft 

1400 


HTXJN04 


1 P A A 

1500 


nTXNYZJ 


11UU 


HWADF26 


900 


HYABP53 


1500 
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HWBFY46 


1800 


HWBAJ13 


1800 


HTWFJ71 


600 


HTOJL36 


1700 


HTOHH78 


2100 


HTOF018 


2200 


HTGAD16 


1000 


HSAWC55 


700 


HSAUQ81 


400 


HSATC79 


700 


HNHOF94 


800 


HNHFF79 


300 


HNHEQ03 


700 






HNHDY14 


800 


HNHDV95 


700 


HNHDD52 


300 


HNHCA27 


500 


HNHBI48 


600 


HNHBF47 


1000 


HNHAB36 


900 


HNGPN54 


500 


HNGPL75 


1100 


HNGMW65 


400 


HNGKC69 


800 


HN6JE23 


1100 
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HNGFX75 1100 



HNGFH30 


2800 


HNGCE81 


1700 


HNGCE40 


800 


HNGCC02 


500 


HNFCV02 


900 


HNEDF15 


1300 


HMWIQ64 


1600 


HMWIM05 


600 


HMWHB71 


1200 


HMWGQ48 


700 


HMSHD80 


1100 


HMSFR23 


2000 


HMO AD 90 


400 


HMOAD60 


200 


HMMBT03 


700 


HMMAB96 


800 


HMAIH15 


500 


HMAIA55 


1100 


HLYCQ43 


800 


HLMMK61 


500 


HLMBX91 


900 


HLMBQ48 


400 


HJABQ75 


1100 


HHEPT05 


2500 
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HHEPT03 1100 



HDTBD67 


2200 


HDTAT80 


2400 


HDTAA31 


1500 


HDPFZ70 


800 


HCWHF76 


700 


HCUHH95 


2200 


HCUDQ8 1 


300 


HCFON45 


1000 


HBMBX72 


900 
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[01279] It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

[01280J The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other disclosures) 
in the Background of the Invention, Detailed Description, and Examples is hereby 
incorporated herein by reference. In addition, the CD-R copy of the sequence listing 
submitted herewith and the corresponding computer readable form are both incorporated 
herein by reference in their entireties. The specification and Sequence Listing of each of 
the following U.S. applications are herein incorporated by reference in their entirety: 
Application No. 60/179,065, filed on 31-Jan-2000; Application No. 60/180,628, filed on 
04-Feb-2000; Application No. 60/214,886, filed on 28-Jun-2000; Application No. 
60/217,487, filed on ll-Jul-2000; Application No. 60/225,758, filed on 14-Aug-2000; 
Application No. 60/220,963, filed on 26-Jul-2000; Application No. 60/217,496, filed on 
ll-Jul-2000; Application No. 60/225,447, filed on 14-Aug-2000; Application No. 
60/218,290, filed on 14-Jul-2000; Application No. 60/225,757 , filed on 14-Aug-2000; 
Application No. 60/226,868, filed on 22-Aug-2000; Application No. 60/216,647, filed on 

07- Jul-2000; Application No. 60/225,267, filed on 14-Aug-2000; Application No. 
60/216,880, filed on 07-Jul-2000; Application No. 60/225,270, filed on 14-Aug : 2000; 
Application No. 60/251,869, filed on 08-Dec-2000; Application No. 60/235,834, filed on 
27-Sep-2000; Application No. 60/234,274, filed on 21-Sep-2000; Application No. 
60/234,223, filed on 21-Sep-2000; Application No. 60/228,924, filed on 30-Aug-2000; 
Application No. 60/224,518, filed on 14-Aug-2000; Application No. 60/236,369, filed on 
29-Sep-2000; Application No. 60/224,519, filed on 14-Aug-2000; Application No. 
60/220,964, filed on 26-Jul-2000; Application No. 60/241,809, filed on 20-Oct-2000; 
Application No. 60/249,299, filed on 17-Nov-2000; Application No. 60/236,327, filed on 
29-Sep-2000; Application No. 60/241,785, filed on 20-Oc.t-2000; Application No. 
60/244,617, filed on 01-N6v-2000; Application No. 60/225,268, filed on 14-Aug-2000; 
Application No. 60/236,368, filed on 29-Sep-2000; Application No. 60/251,856, filed on 

08- Dec-2000; Application No. 60/251,868, filed on 08-Dec-2000; Application No. 
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60/229,344, filed on Ol-Sep-2000; Application No. 60/234,997, filed on 25-Sep-2000; 
Application No. 60/229,343, filed on 01-Sep-2000; Application No. 60/229,345, filed on 

01- Sep-2000; Application No. 60/229,287, filed on Ol-Sep-2000; Application No. 
60/229,513, filed on 05-Sep-2000; Application No. 60/231,413, filed on 08-Sep-2000; 
Application No. 60/229,509, filed on 05-Sep-2000; Application No. 60/236,367, filed on 
29-Sep-2000; Application No. 60/237,039, filed on 02-Oct-2000; Application No. 
60/237,038, filed on 02-Oct-2000; Application No. 60/236,370, filed on 29-Sep-2000; 
Application No. 60/236,802, filed on 02-Oct-2000; Application No. 60/237,037, filed on 

02- Oct-2000; Application No. 60/237,040, filed on 02-Oct-2000; Application No. 
60/240,960, filed on 20-Oct-2000; Application No. 60/239,935, filed on 13-Oct-2000; 
Application No. 60/239,937, filed on 13-Oct-2000; Application No. 60/241,787, filed on 
20-Oct-2000; Application No. 60/246,474, filed on 08-Nov-2000; Application No. 
60/246,532, filed on 08-Nov-2000; Application No. 60/249,216, filed on 17-Nov-2000; 
Application No. 60/249,210, filed on 17-Nov-2000; Application No. 60/226,681, filed on 
22-Aug-2000; Application No. 60/225,759, filed on 14-Aug-2000; Application No. 
60/225,213, filed on 14-Aug-2000; Application No. 60/227,182, filed on 22-Aug-2000; 
Application No. 60/225,214, filed on 14-Aug-2000; Application No. 60/235,836, filed on 
27-Sep-2000; Application No. 60/230,438, filed on 06-Sep-2000; Application No. 
60/215,135, filed on 30-Jun-2000; Application No. 60/225,266, filed on 14-Aug-2000; 
Application No. 60/249,218, filed on 17-Nov-2000; Application No. 60/249,208, filed on 
17-Nov-2000; Application No. 60/249,213, filed on 17-Nov-2000; Application No. 
60/249,212, filed on 17-Nov-2000; Application No. 60/249,207, filed on 17-Nov-2000; 
Application No. 60/249,245, filed on 17-Nov-2000; Application No. 60/249,244, filed on 
17-Nov-2000; Application No. 60/249,217, filed on 17-Nov-2000; Application No. 
60/249,211, filed on 17-Nov-2000; Application No. 60/249,215, filed on 17-Nov-2000; 
Application No. 60/249,264, filed on 17-Nov-2000; Application No. 60/249,214, filed on 
17-Nov-2000; Application No. 60/249,297, filed on 17-Nov-2000; Application No. 
60/232,400, filed on 14-Sep-2000; Application No. 60/231,242, filed on 08-Sep-2000; 
Application No. 60/232,081, filed on 08-Sep-2000; Application No. 60/232,080, filed on 
08-Sep-2000; Application No. 60/231,414, filed on 08-Sep-2000; Application No. 
60/231,244, filed on 08-Sep-2000; Application No. 60/233,064, filed on 14-Sep-2000; 
Application No. 60/233,063, filed on 14-Sep-2000; Application No. 60/232,397, filed on 
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14-Sep-2000; Application No. 60/232,399, filed on 14-Sep-2000; Application No. 
60/232,401, filed on 14-Sep-2000; Application No. 60/241,808, filed on 20-Oct-2000; 
Application No. 60/241,826, filed on 20-Oct-2000; Application No. 60/241,786, filed on 
20-Oct-2000; Application No. 60/241,221, filed on 20-Oct-2000; Application No. 
60/246,475, filed on 08-Nov-2000; Application No. 60/231,243, filed on 08-Sep-2000; 
Application No. 60/233,065, filed on 14-Sep-2000; Application No. 60/232,398, filed on 
14-Sep-2000; Application No. 60/234,998, filed on 25-Sep-2000; Application No. 
60/246,477, filed on 08-Nov-2000; Application No. 60/246,528, filed on 08-Nov-2000; 
Application No. 60/246,525, filed on 08-Nov-2000; Application No. 60/246,476, filed on 
08-Nov-2000; Application No. 60/246,526, filed on 08-Nov-2000; Application No. 
PT172, filed on 17-Nov-2000; Application No. 60/246,527, filed on 08-Nov-2000; 
Application No. 60/246,523, filed on 08-Nov-2000; Application No. 60/246,524, filed on 
08-Nov-2000; Application No. 60/246,478, filed on 08-Nov-2000; Application No. 
60/246,609, filed on 08-Nov-2000; Application No. 60/246,613, filed on 08-Nov-2000; 
Application No. 60/249,300, filed on 17-Nov-2000; Application No. 60/249,265, filed on 
17-Nov-2000; Application No. 60/246,610, filed on 08-Nov-2000; Application No. 
60/246,611, filed on 08-Nov-2000; Application No. 60/230,437, filed on 06-Sep-2000; 
Application No. 60/251,990, filed on 08-Dec-2000; Application No. 60/251,988, filed on 
05-Dec-2000; Application No. 60/251,030, filed on 05-Dec-2000; Application No. 
60/251,479, filed on 06-Dec-2000; Application No. PJ005, filed on 05-Dec-2000; 
Application No. PJ006, filed on Ol-Dec-2000; Application No. 60/251,989, filed on 08- 
Dec-2000; Application No. 60/250,391, filed on 01-Dec-2000; and Application No. 
60/254,097, filed on ll-Dec-2000. 
[01281] Moreover, the microfiche copy and the corresponding computer readable 
form of the Sequence Listing of U.S. Application Serial No. 60/179,065, and the hard 
copy of and the corresponding computer readable form of the Sequence Listing of U.S. 
Application Serial No. 60/180,628 are also incorporated herein by reference in their 
entireties. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulel36w) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet 



^ame of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



May 20, 1997 



Accession Number 



209059 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This infonnatioii is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or Is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (teave blank tf not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications eg., ''Accession 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












,ETThis sheet v 


fas received with the international application 


G This sheet was received by the International Bureau on: 


Authorized officer ^J^^^ 


Authorized officer 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRule ttbis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet [ED 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



May 20, 1997 



Accession Number 



209060 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the Indications are not for all donated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28 WEPQ. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS Qe™ blank if not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



For International Bureau use only 



sheet was received with the international application 



D This sheet was received by the International Bureau on: 



Authorized officer 



Authorized officer 



Revised Form PCT/R0/134 (Jamiary^OOl) 



Petrol 34ep^ollist 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRule 13bis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 



description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 


Further deposits are identified on an additional sheet H 


Name of depositary institution: American Type Culture Collection 


Address of depositary institution (including postal code and country) 


10801 University Boulevard 




Manassas, Virginia 201 10-2209 




United States of America 




Date of deposit 


Accession Number 


May 20, 1997 


209061 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (tfthe indications are not for all designated States) 

Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 

E. SEPARATE FURNISHING OF INDICATIONS (tiav* blank if not appticabl*) 

The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accessi n 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












{S'This sheet was received with the international application 


D This sheet was received by the International Bureau on; 


Authorized officer _ 4 

/It- 


Authorized fficer 



Revised Form PCT/RO/134 (Juiuary2001) Pctrol34epjollist 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRule 13 to) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet [El 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 



United States of America 


Date of deposit 


Accession Number 




May 20, 1997 




209062 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WfflCH INDICATIONS ARE MADE fifths indications are not for all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4^ EPCV Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS a*** blank fa* applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












J2rtoia sheet was received with the international application 


G This sheet was received by the International Bureau on: 


— xf 


Authorized officer 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 



(PCTRulel3Ws) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 

B. IDENTinCATION OF DEPOSIT Further deposit, are identified on « additional sheet 13 

Name of depositary institution: American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 




Accession Number 






May 20, 1997 




209063 



C ADDITIONAL INDICATIONS (leave blank (f not applicable) This information is continued on an additional sheet □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for aU designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS flem* blank if»ot ^ 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












J^/fhis sheet was received with the international application 


D This sheet was received by the International Bureau on: 


Authorized officer 4 


Authorized officer 



Revised Form PCT/RO/134 (January 2001) 



Petrol Mepjollist 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRule \3bis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet El 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



May 20, 1997 



Accession Number 



209064 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



D. DESIGNAT ED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS Qamm blank if not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e g. t "Accession 
Number of Deposit") 



For receiving Office use only 



j^fhis sheet was received with the international application 



For International Bureau use only 



D This sheet was received by the International Bureau 



on: 



Authorized officer 



Of 



Authorized officer 



Revised Form PCT/RO/134 (January 2001) 



Petrol 34ep.sollfst 



3042 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTFTRR BIOLOGICAL MATERIAL 

(PCTRuIel3M!) 



A. The Indications made below relate to the deposited microorganism or other biological material referred .to in the 
description at Table 6. ] \ 

B. IDENTIFICATION OF DEPOSIT Further deposits are Identified on an additional sheet El 



Name of depositary institution: American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard '. 
Manassas, Virginia 201 10-2209 

United States of America " •' 



Date of deposit 




Accession Number 






May 20, 1997 




209065 



C ADDITIONAL INDICATIONS (leave blank if not applicable) m$ information is continued on an additional sheet . □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the Indications are not for all desHsnattd States) 

Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
untij the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person: requesting the 
sample (Rule 28(4) EPC). • * Continued on additional sheets 

E. SEPARATE FURNISHING OF INDICATIONS Q*™ blank if not appiicabU) 

"The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












J2f This sheet was received with the international application 


D .This sheet was received by the International Bureau on: 


Authorized officer * / 

■ 


Authorized officer 



Revised Form PCT/RO/134 (January 2001) ' ... Fttrol34epjollist 

. 3043. 



WO 01/57182 



PCTYUS01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulel3Wy) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet IE1 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 



United States of America 


Date of deposit 


Accession Number 




May 20, 1997 




209066 



C ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE fifths indications are not for at! designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPq. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (t*m* blank if not cppUcabto 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.z.> "Accession 
Number of Deposit*) 





For receiving Office use only 






For International Bureau use only 













H^This sheet was received with the international application 


Q This sheet was received by the International Bureau on: 


Authorized officer 


Authorized officer 



3044 



WO 01/57182 



PCT/US01/01354 





INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 








(PCTRulel3ta) 






A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 


B. mENTIFICATION OF DEPOSIT 






Further deposits are identified on an additional sheet [SI 


Name of depositary institution: American Type Culture Collection 


Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 


Date of deposit 


May 20, 1997 






Accession Number 

209067 


C ADDITIONAL INDICATIONS (leave blank if not applicable) 


This information is continued on an additional sheet O 




D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 


Europe 

In respect of those designations in which a European Patent, is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 


E. SEPARATE FURNISHING OF INDICATIONS (leave 


Monk if not applicable) 




The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g 
Number of Deposit*) 


"Accession 


















For receiving Office use only 








For International Bureau use only 




^Tllus sheet was received with the international application 




Q This sheet was received by the International Bureau n: 


Authorized flicer ^^^^ 




Authorized officer 



Revised Fonn PCT/RO/134 (January"2001) Potrol34ep4olli«t 

3045 



WO 01/57182 



PCT/USO 1/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRule ttbis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet O 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 



United States of America 


Date of deposit 


Accession Number 




May 20, 1997 




209068 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE fifthe indications are not for alt designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28 (4)EPO. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (i*m» blank tf not appitcabt*) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g. t "Accession 
Number of Deposit") 1 





For receiving Office use only 






For International Bureau use only 




— 








This sheet was received with the international application 


□ This sheet was received by the International Bureau om 




Authorized officer 



3046 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL 1 MATERIAL 

(PCTRulel3Wj) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 

B. IDENTIFICATION OF DEPOSIT Funhcrdcpos^ arc ^nHficdonan 5 dd lt] qnal sheet g] 

Name of depositary institution: American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 



Manassas, Virginia 20110-2209 




United States of America 




Date of deposit 


Accession Number 


May 20, 1997 


209069 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE Of the indications are not for aU designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism wiU be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS f/<^ blank if not applicable} 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












JZTrhis sheet was received with the international application 


D This sheet was received by the International Bureau on: 


Authorized officer - J 


Authorized fficer 



Revised Form PCT/RO/134 (January*2001) 



Petrol 34ep^ollist 



3047 



WO 01/57182 



PCIYUSO 1/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulel3Ws) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet \E\ 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



January 12. 1998 



Accession Number 



209579 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE Of the indications are not for alt designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank If not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit) 



For receiving Office use only 



s sheet was received with the international application 



For International Bureau use only 



D This sheet was received by the International Bureau on: 



Authorized officer 



Authorized officer 



Revised Form PCT/RO/134 (January*2001) 



Petrol 34ep.soUist 



3048 



WO 01/57182 



PCT/US01/01354 





INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 








(PCTRule ttbis) 






A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 


B. IDENTIFICATION OF DEPOSIT 






Further deposits are identified on an additional sheet QD 


Name of depositary institution: American Type Culture Collection 


Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 


Date of deposit 


January 12, 1998 






Accession Number 

209578 


C. ADDITIONAL INDICATIONS (leave blank if not applicable) 


This information is continued on an additional sheet Q 




D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE Of the indications are not/or all designated States) 


Europe 

In respect of those designations m which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 


E. SEPARATE FURNISHING OF INDICATIONS (i™ 


blank If not tppttcabh 


*) 




The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g 
Number of Deposit") 


"Accession 


















For receiving Office use only 








For International Bureau use only 




£2rfhis sheet was received with the international application 




D This sheet was received by the International Bureau on: 


Authorized officer /^^^ — 




Authorized officer 



Revised Form PCT/RO/134 (Jnnuary-2001) Petrol 34epxollitt 

3049 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRuleBWs) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet IE] 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



July 16, 1998 



Accession Number 



203067 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused r 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(41 EPC1. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (lean blank if not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications eg.. "Accession 
Number of Deposit* 1 ) 



For receiving Office use only 



^fl^This sheet was received with the international applicati 



For International Bureau use only 



ion 



D This sheet was received by the International Bureau on: 



Authorized officer 



Authorized officer 



Revised Form PCT/RO/134 (January 2001) 



Petrol 34cp.80llist 



3050 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 



(PCTRuleBifc) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 



description at Table 6. 



B, IDENTIFICATION OF DEPOSIT 


Further deposits are identified on an additional sheet IS) 


Name of depositary institution: American Type Culture Collection 


Address of depositary institution (including postal code and country) 


10801 University Boulevard 




Manassas, Virginia 201 10-2209 




United States of America 




Date of deposit 


Accession Number 


July 16, 1998 


203068 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for alt designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 

E. SEPARATE FURNISHING OF INDICATIONS (i*a* blank if not applicable) 

The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit 1 *) 



For receiving Office use only 



- {J This sheet was received with the international application 



For International Bureau use only 



D This sheet was received by the International Bureau on: 



Authorized officer 



Authorized officer 



Revised Form PCT/RQ/134 (January*2001) 



3051 



Petrol 34ep^oIlist 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulel3Mr) 



A, The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further depo sits are identified on an additional sheet 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



February 1, 1999 



Accession Number 



203609 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet D 



P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE fiftke indications are not for all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPO. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ff not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



For International Bureau use only 



This sheet was received with the international application 



G This sheet was received by the International Bureau on: 



Authorized officer , 



Authorized officer 



Revised Form PCT/RO/134 (January 2001) 



Pctrol34ep.sollist 



3052 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 



(PCTRulel36u) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
■ description at Table 6. 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet El 

Name of depositary institution: American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






February 1, 1999 




203610 



C. ADDITIONAL WDICATIONS^ This information i 8 continued on an additional sheet □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the Indications are not for all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 

E. SEPARATE FURNISHING OF INDICATIONS (leave blank jf not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit 1 *) 





For receiving Office use only 






For International Bureau use only 












j3"This sheet was received with the international application 


D This sheet was received by the International Bureau on: 


— ^_ 


Authorized officer 



Revised Form PCT/RO/l 34 (Jamiary^OOl) 



Pctrol34epjolliit 



3053 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulc \3bis) 



A. The indications made below relate to tbe deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet El 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



November 17, 1998 



Accession Number 



203485 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet O 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused r 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (leave Monk If not applicable) 



The indications listed below will be submitted to the international Bureau later (spectfy the general nature of the indications e,g. t "Accession 
Number of Deposit") 



For receiving Office use only 



sheet was received with the international application 



For International Bureau use only 



□ This sheet was received by the International Bureau on: 



Authorized fficer 



Authorized officer 



Revised Form PO7R0/134 (January 7001) 



Petrol 34ep.80llist 



3054 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 



(PCTRule \3bis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 

B, IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet B 

Name of depositary institution: American Type Culture Collection 

Address of depositary institution (including postal code and country) 
1 080 1 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






June 18, 1999 




PTA-252 



G ADDITIONAL INDICATIONS (leave blank if not applicable) in f 0 nnation is continued on an additional sheet □ 



P. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (tftke indications are not for all designated States) 

Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until die publication of the mention of the grant of the European patent'or until the date on which the application has been refused r 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 

E. SEPARATE FURNISHING OF INDICATIONS (i*a* blank tf not appHcabU) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



x £l This sheet was received with the international application 



For International Bureau use only 



D This sheet was received by the International Bureau on: 



Authorized officer 




Authorized officer 



Revised Form PCT/RO/134 (Jamiar/2001) 



Pctrol34ep.tolliit 



3055 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulc I3bis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet S 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
1 080 1 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



June 18, 1999 



Accession Number 



PTA-253 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet O 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the Indications are not for all deslsnated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until me publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28WEPC1. _ Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS 0«™ blank if not appticabl.) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g. t "Accession 
Number of Deposit") 



For receiving Office use only 



For International Bureau use only 



sheet was received with the international application 



O This sheet was received by the International Bureau on: 



Authorized officer 



^4- 



Authorized officer 



Revised Form FCT/R0fl34 (Januar/2001) 



Pctrol34ep.sollist 



3056 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulel3«s) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at Table 6. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet m 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 



Manassas, Virginia 201 10-2209 




United States of America 




Date of deposit 


Accession Number 


December 22, 1999 


PTA-1081 



C ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are notfor all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused r 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (U™ blank if not appHcobi*) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g„ "Accession 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












^fhis sheet was received with the international application 


D This sheet was received by the International Bureau rr 




Authorized officer 



3057 



WO 01/57182 



PCT/US01/01354 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulel3to) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at page 16. paragraph f0331. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet 13 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



October 5, 2000 



Accession Number 



PTA-2574 



C ADDITIONAL INDICATIONS (leave blank (f not applicable) 



This information is continued on an additional sheet D 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (If the Indication, are not for all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicabU) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



For International Bureau use only 



3 This sheet was received with the international application 



□ This sheet was received by the International Bureau 



on: 



Authorized officer 



Authorized officer 



Revised Form FCT/RO/134 (January2001) 



Petrol 34cp.sollist 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRule 13iis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 



description at page 16, paragraph [033]. 



r « p r-»ya^K" lv~j? 

B. IDENTIFICATION OF DEPOSIT 


Further deposits are identified on an additional sheet \Si 


Name of depositary institution: American Type Culture Collection 


Address of depositary institution (including postal code and country) 


10801 University Boulevard 




Manassas, Virginia 201 10-2209 




United States of America 




Date f deposit 


Accession Number 


October 5, 2000 


PTA-2575 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (If the indications are not for all designated States) 

Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused r 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 

E, SEPARATE FURNISHING OF INDICATIONS blank If not applicable) 

The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit 1 *) 





For receiving Office use only 






For Lfitemational Bureau use only 












J2^fhis sheet was received with the international application 


D This sheet was received by the International Bureau on: 


Authorized officer 


Authorized officer 



Revised Fonn PCT/RO/134 (January^OOl) Pcta>134«pjollirt 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRulel3to) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at page 16, paragraph [0331, 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet 13 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard . 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



January 5, 2001 



Accession Number 



(HGS reference code TS-1) 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



P. DESIGNAT ED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indication* are not for all designated States) 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPQ. Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS {leave blank if not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



CJxffcs sheet was received with the international application 



For International Bureau use only 



D This sheet was received by the International Bureau < 



Authorized officer 



Authorized officer 



Revised Form PCT/RO/1 34 (January -2001) 



Pctrol34epjollist 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 



(PCT Rule 136b) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at page 16, paragraph [033]. 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet El 



Name of depositary institution: American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 

United States of America 



Date f deposit 




Accession Number 






January 5, 2001 




(HGS reference code TS-2) 



C ADDITIONAL INDICATIONS (leave blank if not applicable) Thi 3 information is continued on an additional sheet □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPCV Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (l*a* blank if not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












4 Q^fhis sheet was received with the international application 


D This sheet was received by the [ntemational Bureau on: 


Authorized officer As/L**^ 


Authorized officer 



Revised Fonn PCT/RO/134 (Jsnuaiy 2001) Pctrol34ep.solliit 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCTRule Ubis) 



A. The indications made below relate to the deposited microorgariisrn or other biological material referred to in the 
description at page 16, paragraph f0331. 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet El 



Name of depositary institution: American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



Januarys, 2001 



Accession Number 



(HGS reference code AC-1) 



C ADDITIONAL INDICATIONS (leave blank if not applicable) 



This information is continued on an additional sheet Q 



P. DESIGNAT ED STATES FOR WHICH INDICATIONS ARE MADE (ij the Indications are not for alt designated States? 



Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank If not applicable) 



The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit 1 *) 



For receiving Office use only 



For International Bureau use only 



,B*fhis sheet was received with the international application 



D This sheet was received by the International Bureau < 



Authorized officer 



Authorized officer 



Revised Form PCT/RO/134 (January*2001) 



Pctrol34ep.sollist 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 



<PCTRulel3toO 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description at page 16. paragraph [0331. 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet □ 



Name of depositary institution: American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 



United States of America 


Date of deposit 

January 5, 2001 


Accession Number 


(HGS reference code AC-2) 



C ADDITIONAL INDICATIONS (leave blank if not applicable) ms information is continued on in additional sheet □ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications art not for all designated States) 

Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until die publication of the mention of the grant of the European patent or until the date on which the application has been refused r 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) ETC). Continued on additional sheets 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank jf not applicable) . 

The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 





For receiving Office use only 






For International Bureau use only 












tortus sheet was received with the international application 


D This sheet was received by the International Bureau on: 


Authorized officer Sjf 


Authorized officer 



Ravited Fonn PCT/RO/134 (January 2001) Petrol 34epjoUirt 
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ATCC Deposit No.: 209059, 209060, 209061, 209062, 209063, 209064, 209065, 209066, 
209067, 209068, 209069, 209579, 209578, 203067, 203068, 203609, 203610, 203485, PTA- 
252, PTA-253, PTA-1081, PTA-2574, PTA-2575, TS-1, TS-2, AC-1, AC-2 

CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 



3064 



WO 01/57182 



PCT/US01/01354 



ATCC Deposit No.: 209059, 209060, 209061, 209062, 209063, 209064, 209065, 209066, 
209067, 209068, 209069, 209579, 209578, 203067, 203068, 203609, 203610, 203485, PTA- 
252, PTA-253, PTA-1081, PTA-2574, PTA-2575, TS-1, TS-2, AC-1, AC-2 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1 . An isolated nucleic acid molecule comprising a polynucleotide having a 
nucleotide sequence at least 95% identical to a sequence selected from the group consisting 
of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment of the 
cDNA sequence contained in Clone ID NO:Z, which is hybridizable to SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
polypeptide fragment encoded by the cDNA sequence contained in cDNA Clone ID NO:Z, 
which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide fragment of a polypeptide encoded by 
SEQ ID NO:X or a polypeptide fragment encoded by the cDNA sequence contained in 
cDNA Clone ID NO:Z, which is hybridizable to SEQ ID NO:X; 

(d) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y or a 
polypeptide domain encoded by the cDNA sequence contained in cDNA Clone ID NO:Z, 
which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 
polypeptide epitope encoded by the cDNA sequence contained in cDNA Clone ID NO:Z, 
which is hybridizable to SEQ ID NO:X; 

(f) a polynucleotide encoding a polypeptide of SEQ ID NO: Y or the cDNA sequence 
contained in cDNA Clone ID NO:Z, which is hybridizable to SEQ ID NO:X, having 
biological activity; 

(g) a polynucleotide which is a variant of SEQ ID NO:X; 

(h) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(i) a polynucleotide which encodes a species homologue of the SEQ ID NO:Y; 

0) a polynucleotide capable of hybridizing under stringent conditions to any one of 
the polynucleotides specified in (a)-(i), wherein said polynucleotide does not hybridize under 
stringent conditions to a nucleic acid molecule having a nucleotide sequence of only A 
residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1 , wherein the polynucleotide 
fragment comprises a nucleotide sequence encoding a protein. 
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3. The isolated nucleic acid molecule of claim 1, wherein the polynucleotide 
fragment comprises a nucleotide sequence encoding the sequence identified as SEQ ID NO: Y 
or the polypeptide encoded by the cDNA sequence contained in cDNA Clone ID NO:Z, 
which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1, wherein the polynucleotide 
fragment comprises the entire nucleotide sequence of SEQ ID NO:X or the cDNA sequence 
contained in cDNA Clone ID NO:Z, which is hybridizable to SEQ ID NO:X. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the N- 
terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the N- 
terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of claim 

1. 

8. A method of making a recombinant host cell comprising the isolated nucleic 
acid molecule of claim 1. 

9. A recombinant host cell produced by the method of claim 8. 

1 0. The recombinant host cell of claim 9 comprising vector sequences, 

11. An isolated polypeptide comprising an amino acid sequence at least 90% 
identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence contained in 
cDNA Clone ID NO:Z; 

(b) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence contained in 
cDNA Clone ID NO:Z, having biological activity; 
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(c) a polypeptide domain of SEQ ID NO:Y or the encoded sequence contained in 
cDNA Clone ID NO:Z; 

(d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence contained in 
cDNA Clone ID NO:Z; 

(e) a full length protein of SEQ ID NO:Y or the encoded sequence contained in cDNA 
Clone ID NO:Z; 

(£) a variant of SEQ ID NO: Y; 

(g) an allelic variant of SEQ ID NO: Y; or 

(h) aspecieshomologueoftheSEQIDNO:Y. 

12. The isolated polypeptide of claim 1 1 , wherein the full length protein 
comprises sequential amino acid deletions from either the C-terminus or the N-tenninus. 

13. An isolated antibody that binds specifically to the isolated polypeptide of 
claim 11. 

14. A recombinant host cell that expresses the isolated polypeptide of claim 1 1 . 

15. A method of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions such that said 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

16. The polypeptide produced by claim 15. 

17. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effecti ve amount of the 
polynucleotide of claim 1. " 

18. A method of diagnosing a pathological condition or a susceptibility to a 
pathological condition in a subject comprising: 

(a) deterniining the presence or absence of a mutation in the polynucleotide of claim 

1; and 
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(b) diagnosing a pathological condition or a susceptibility to a pathological condition 
based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to a 
pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of claim 1 1 
in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological condition 
based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 1 1 
comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the polypeptide. 

21. The gene corresponding to the cDNA sequence of SEQ ID NO:Y. 

22. A method of identifying an activity in a biological assay, wherein the method 
comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

23. The product produced by the method of claim 20. 

24. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount of the 
polypeptide of claim 11. 

BEST AVAILABLE COP 
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